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(54) Nozzle flushing routines for ink-jet printers. 

(57) An ink drop printing arrangement wherein there is provided means for uncapping the print-head when 
printing is to be performed, and for re-capping the print-head when no printing is to be performed; and 
wherein there is provided means for flushing ink through the nozzles for maintaining the nozzles in operable 
condition, characterised in that; 

(a) the capping arrangement is opened when a stream of printing data is received, 

(b) thereafter, while the data-stream continues, the printing is periodically interrupted every period 
P for a flushing operation, 

(c) when the printing data-stream ceases, the capping arrangement closes after a delay of a period 
a has expired from the time of detection of the cessation of the data. 

In one form, when the cap is closed between receipt of two temporally spaced data-streams, the means 
measuring the time "B" is suspended (but not reset) for the duration of closure of the cap (whereby the count 
is resumed where it left off after resumption of printing). 

In another form, a third time period y commences at the time of closing of the cap, and, if the next 
data-stream commences after this measured period has expired, the flushing mechanism is initiated before 
printing re-commences, and the timer for "B" is reset and restarted. 
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Title of the Invention 

RECORDING APPARATUS FOR PERFORMING RECORDING WITH INK JET 

RECORDING HEAD 



5 Background of the Invention 
Field of the Invention 

This invention relates to a recording apparatus for per- 
forming recording with an ink jet recording head. 

Related Background Art 
10 There are various recording apparatuses, which perform 

recording on recording media such as paper and OHP sheet 
(hereinafter referred to as recording paper or merely paper). 
These recording apparatuses use a recording head mounted on 
them. The recording head used is of various systems such as 
15 wire dot system, heat-sensitive system, heat transfer system 
and ink jet system. 

Among these recording systems, the ink jet system is one, 
in which ink is ejected directly toward recording paper. 
Therefore, its running cost is inexpensive, and it is noted 
20 as quiet recording system. 

The recording system based on the ink jet system generatly 
uses a recording head having an array of fine ink discharging 
Orifices. Therefore, when it is desired to operate the re- 
cording head for long time, capping is done in order to pre- 

25 
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1 vent intrusion of air bubbles and dust inwards from discharg- 
ing orifices or to prevent ink from becoming defectively 
electable and unsuited for recording due to increase of its 
viscosity resulting from evaporation of its solvent. The 

5 capping is done as follows. A cap is provided, which can 

cover an orifice-formed face of recording head. The orifice- 
formed face is covered by the cap when the recording head is 
not used. 

However, in case when a state of defective ejection as 
10 noted above is produced in spite of the capping or when dis- 
charging orifices not or less used according to a print pat- 
tern become defectively ejectable during recording operation, 
it is effective to refresh ink for removing the cause of such 
defective ejection (the process being referred to as ejection 
15 recovering process). 

In one form of means for carrying out such ejection re- 
covering process, ink ejection energy generators provided 
inside the discharging orifices of the recording head are 
driven to cause ejection of ink from all the discharging 



20 



orifices toward the cap used for the capping noted above 
(the ejection being hereinafter referred to as preliminary 
ejection). This is done for the purpose of removing the 
cause of defective ejection together with ink. An ink ab- 
sorbing member is provided inside the cap opposing the dis- 
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1 charging orifices for preventing Leakage or spattering of 

ink coming out from the discharging orifices at the time of 

preliminary ejection. 

Further, a pump is provided in communication with and to 
5 provide an absorbing force to the cap. The pump serves to 
absorb ink remaining in the cap after preliminary ejection 
toward it (the absorption being hereinafter referred to as 
dry absorption), thus preventing deterioraton of ink absorp- 
tion caoacity or reduction of ink absorbing force due to so- 
10 lidification of ink within the absorbing member. 

To carry out the dry absorption as noted above, a time for 
restoring the recording head to the capping position and also 
a time for operating the pump are necessary, and the timing 
for effecting dry absorption is important for improving the 

15 speed of recording. 

In the prior art ink jet recording apparatus, the time for 
restoring the recording head is reduced by carrying out the 
dry absorption in an interlocked relation to the capping. 
The capping is effected in case when the recording head is 
20 not operated for long time, for instance in such case as when 
recording is interrupted for no recording data is transferred 
for a predetermined period of time during recording operation 
or when recording is interrupted after the end of recording 
of one page. This means that dry absorption is carried out 
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1 before capping. 

Since in the prior art ink jet recording apparatus the 
dry absorption is carried out in an interlocked relation to 
the capping, there are cases when the dry absorption is un- 

5 necessarily executed many times. For example, it is executed 
even in the absence of recording data transferred for a pre- 
determined period of time during recording. 

The ink receiving capacity of the cap varies depending on 
the volume thereof or on the ink absorbing member, but it is 

10 such that ink ejected in a plurality of times of preliminary 
ejection can be received. Therefore, carrying out prelimi- 
nary ejection in spite of sufficiently redundant ink receiv- 
ing capacity leads to increasing the number of times of dry 
absorption and also the recording period. 

15 Since the preliminary ejection requires time for restoring 

the recording head to the capping position and also time for 
driving the head as noted above, for reducing the recording 
time it is necessary to reduce the number of times of preli- 
minary ejection. In the prior art recording apparatus, pre- 

20 liminary ejection is carried out periodically lest defective 
ejection of ink from the head should result during recording 
as well. More soec i f i ca I ly, time elapsed after the previous 
preliminary ejection is measured, and preliminary ejection 
is caused whenever a predetermined period of time is passed. 

25 
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In practice, when recording operation is interrupted and 
capping is executed, and timer is cleared, the cap is opened, 
and time measurement is effected once again when resuming 
the recording operation. This means that when the recording 
head is held capped for Long time or when capping operation 
is caused frequently in the predetermined period of time 
noted above, preliminary ejection is not effected before 
defective ejection results. 

Further, where preliminary ejection is done whenever the 
cap is opened, the number of times of preliminary ejection 
is increased, although defection ejection will not result. 

As shown, with the prior art ink jet recording apparatus 
the timing of preliminary ejection is determined without 
considering the period of capping. Therefore, there are pro- 
15 blems of occurrence of defective ejection of the recording 

head and increase of number of times of preliminary ejection 



10 
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SUMMARY OF THE INVENTION 

According to the present invention a recording 
apparatus for performing recording with an ink jet 
recording head capable of ejecting ink onto a recording 
5 medium for at least one page comprises: a cap formed such 
as to be opened and closed with respect to an orifice- 
formed face of said recording head and thus be able to 
cover said orifice-formed face; cap drive means for 
opening said cap at the start of driving said recording 

10 head and closing said cap when a non-driving period of 
said recording head exceeds a predetermined period a of 
time; preliminary ejection means for causing ejection of 
ink from discharging orifices by driving said recording 
head for removing causes of defective ink ejection; 

15 preliminary ejection drive means for driving said 
preliminary ejection means when a predetermined period 
J3 of time is exceeded after ejection executed previously 
by said preliminary ejection means; and preliminary 
ejection drive control means for controlling the time 

20 interval of closure of said cap driven by said cap drive 
means such that said predetermined period (J of time is 
not included. 

According to the present invention a recording 
apparatus for performing recording with an ink jet 
25 recording head capable of ejecting ink onto a recording 
medium for at least one page comprises: a cap formed such 
as to be opened and closed with respect to an orifice- 
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formed face of said recording head and thus be able to 
cover said orifice-formed face; a cap drive means for 
opening said cap at the start of driving said recording 
head and closing said cap when a non-driving period of 
said recording head exceeds a predetermined period a of 
time; preliminary ejection means for causing ejection of 
ink from discharging orifices by driving said recording 
head for removing causes of defective ink ejection; first 
preliminary ejection drive means for driving said 
preliminary ejection means, when a predetermined period 
& of time is exceeded after ejection exceeded previously 
by said preliminary ejection means; and second 
preliminary ejection drive means functioning, when the 
closed period of said cap driven by said cap drive means 
exceeds a predetermined period ^ of time, to drive said 
preliminary ejection means and initializes said 
predetermined period p of said first preliminary ejection 
drive means at the time of opening of said cap by said 
cap drive means . 



- 8 - 

How the invention may be carried out will now be 
described by way of example only and with reference to 
the accompanying drawings in which: 
BRIEF DESCRIPTION OF THE DRAWINGS 
5 Figures 1A and IB are prespective views showing an 

embodiment of the invention applied to a document 
processing system, in use and in storage , respectively; 

Figure 2 is a prespective view showing an example 
of prin- 
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1 ter capable of use according to the invention; 

Figure 3 is a perspective veiw showing a head cartridge 

shown in Figure 2 ; 

Figures 4A and 4B are an exploded perspective veiw and a 
5 perspective view, respectively, showing the head cartridge 

shown in Figure 3 ; 

Figures SA and 5B are a top view and a side view, respec- 

tively, showing the same head cartridge mounted on a carri- 
age; 

10 Figures 6 and 7 are a side view and a top view, illus- 

rating coupling relation of the carriage shown in Figure 2 

m * 

and so forth to other elements; 

Figure 8 is an exploded perspective view showing a dis- 
charging recovering mechanism; 
15 Figure 9 is a side sectional view showing a cap section 

in the same mechanism; 

Figure 10 is a timing chart showing a sequence of reco- 
vering operation in the same mechanism; 

Figure 11 is a sequential view illustrating operations of 
20 various parts in the discharging recovering operatioin of the 
above mechanism; 

Figure 12 is a block diagram showing a control system 
in the recording apparatus shown in Figure 2 and so forth; 
Figure 13 is a command table showing commands used in the 

25 
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1 same control system; 

Figure 14 is a format of data transferred in the same con- 
trol system ; 

Figures 15 to 18 are flow charts illustrating control 
5 routine of a first embodiment of the invention in the above 

control system; 

Figures 19 to 21 are timing charts illustrating operation 
in the first embodiment of the invention in the above system; 

Figures 22 to 24 are flow charts illustrating control 
10 routine in a second embodiment of the invention in the above 
control system; 

Figure 25 is a timing chart showing operation in a second 
embodiment of the invention in the above construction; 

Figure 26 is a block diagram showing a control system in 
15 a third embodiment of the invention in the recording appara- 
tus shown in Figure 2 and so forth; 

Figure 27 is a command table showing commands used in the 
above control system; 

Figure 28 is a format of data transferred in the above 
20 control system; 

Figure 29 is a flow chart showing control routine in a 
third embodiment of the invention in the control system; and 

Figure 30 is a timing chart showing operation of the 
third embodiment of the invention in the above system. 

25 
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1 Detailed Description of the Preferred Embodiments 

Now, an embodiment of ink jet recording apparatus accord- 
ing to the invention will be described with reference to the 
drawings. 

5 Figures 1A and 1B show an example of the construction of 

the embodiment of the invention applied to a document proces- 
sing system. 

Referring to the Figures, designated at 1 is a key board 
unit- Unit 2 has keys for inputting characters and numerical 
figures and also control keys, these keys being arranged in 
key array 2, and when it is not used it can be folded about 
hinge 3 to a state as shown in Figure 1B. Designated at 4 is 
a feed tray for feeding sheet-like recording medium into 
printer unit 8 provided inside the apparatus. When key board 

^5 unit 1 is folded after use, it covers printer unit 8 as shown 
in Figure 18. Designated at 5 is a feed knob for manually 
setting and discharging recording medium, at 6 is a display 
for displaying input document or the like, and at 7 is a 
grip which may be used when transporting the apparatus in 

2Q this embodiment. 

Figure 2 shows an example of construction of printer unit 
8 in this embodiment. 

Referring to the Figure, designated at 9 is a head cart- 
ridge having an ink jet recording head as will be described 

25 
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1 Later in detail with reference to Figures 3 and 4, and at 11 
a carriage carrying the cartridge and scanning in directions 
S. Designated at 13 is a hook for mounting head cartridge 9 
on carriage 11, and at 15 is a Lever for operating hook 13. 

5 Lever 15 has marker 17, which can mark a scale provided on 
a cover to be described Later to permit reading of printing 
position, set position, etc. occupied by the recording head 
of the hear cartridge. Designated at 19 is a support plate 
supporting an electric connection section with respect to 

10 head cartridge 9. Designated at 21 is a flexible cable for 

connecting the electric connection section and control unit 
of the machine body. 

Designated at 23 is a guide shaft for guiding carriage 11 
in directions S. The guide shaft penetrates bearing 25 of 

15 carriage 11. Designated at 27 is a timing belt, to which 

carriage 11 is secured, and which transmits power for moving 
carriage 11 in directions S. The timing belt is passed round 
pulleys 29A and 29B provided on opposite sides of the appa- 
ratus. Drive force is transmitted to one of pulleys, i.e., 

20 pulley 29B, from carriage motor 31 via a transmitting mecha- 
nism including gears. 

Designated at 33 is a platen roller for regulating the 
recording surface of paper or like recording medium (herein- 
after referred to as recording paper) and feeding recording 

25 
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1 paper when recording or Like is performed. Designated at 37 
is a paper panf or leading recording medium from feed tray 4 
to a recording position, and at 39 is a feed roller, which 
feeds recording medium by urging the medium against platen 

5 roller 33. Designated at 41 is a discharging roller, which 
is provided ahead of the recording position of recording 
medium in the feeding direction thereof for discharging the 
medium toward a discharging opening (not shown). Destgnated 
at 42 is a roller facing discharging roller 41 and serving 

10 to urge roller 41 via recording medium to produce a force, 

with which the recording medium is fed by discharging roller 
41. Designated at 43 is a release lever for releasing the 
bias of feed roller 39, keep plate 45 and roller 42 when 
setting recording medium or in like case. 

15 Designated at 45 is keep plate disposed in the neighbor- 

hood of the recording position and serving to suppress float- 
ing-up of recording medium and ensure close contact state 
thereof with platen roller 33. In this embodiment, an ink 
jet recording head is used, which can jet ink for recording. 

20 Therefore, the distance between the orifice-formed face of 
the recording head and recording surface of the recording 
medium has to be comparatively small and controlled strin- 
gently to avoid contact between the recording medium and 
orifice-formed face. To this end, dispositioin of keep plate 

25 
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45 is effective. Designated at 47 is a scale provided on 
keep plate 4 5. Carriage 11 is provided with marker 49 which 
opposes scale 47. This arrangement also permits reading of 

* 

the printing position and set position of the recording head. 

Designated at 51 is a cap, which is made of an elastic 
material such as rubber and faces the orifice-formed face of 
the recording head in its home position. The cap is sup- 
ported such that it can brought into contact with and sepa- 
rated from the recording head. It can be used for protec- 
tion of the head in a non-recording period or when carrying 
out an operation of jetting recovering of the head. 
By the term "operation of jetting recovering" is meant 
a process of causing ink to be jet from all the discharging 
orifices by driving energy generating elements disposed 
inside the orifices and utilized for ink jetting, thereby 
removing causes of defective jetting such as introduced air 
bubbles and dust and ink with increased vicsocity and no 
longer suited for recording, or a process of forcive dis- 
charging of ink from the discharging orifices executed in- 
dependently of the first-mentioned process for removal of 
causes of defective jetting. 

Designated at 53 is a pump, which provides an absorbing 
force for forcive discharging of ink and is used for absorb- 
ing ink received in cap 51 in a jetting recoverying process 
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through such forcive discharging or through preliminary 
jetting. Designated at 55 is an waste ink tank for storing 
waste ink absorbed by pump 53, and at 57 is a tube communi- 
cating pump 53 and waste ink tank 55 with each other- 
Designated at 59 is a blade for performing wiping of the 
orifice-formed face of the recording head- The blade is sup- 
ported for movement between a position to project to the re- 
cording head side to effect wiping during movement of the 
head and a retreated position out of engagement with the 
orifice-formed face of the recording head. Designated at 61 
is a recovering system motor, and at 63 is a cam unit for 
effecting the driving of pump 53 and movement of cap 51 and 
plate 59 by receiving force transmitted from recovering sys- 
tem motor 61. 

Head cartridge 9 noted above will now be described in de- 
tail. 

Figure 3 is a perspective view showing head cartridge 9 
constituting an ink jet recording head body and integrally 
including ink jet unit 9a and ink tank 9b. Referring to the 
Figure, designated at 906e is a pawl which is locked by hook 
13 provided on carriage 11 when mounting head cartridge 9. 
As is clearly shown, pawl 906e is disposed on the inner side 
of the extension of the recording head. Further, a striker 
(not shown) for positioning is provided on head cartridge 9 
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1 in the neighborhood of forward jet unit 9a. Designated at 

906f is a head recess, into which is inserted a support plate 
erected from carriage 11 and supporting a flaxible circuit 
board .(i.e., electric connection section) and rubber pad. 
5 Figures 4A and 4B are perspective views showing the head 

cartridge shown in Figure 3. As noted above, the head cart- 
ridge is of a disposable type integrally including an ink 
source and an ink accommodating section. 

Referring to Figure 4A, designated at 911 is a heater 
10 board including an electricity-heat converter (i.e., jetting 
heater) and lead of aluminum or like material for supplying 
power to the element, the element and lead being formed by 
thin film techniques on a silicon substrate. Designated at 
921 is a wiring board corresponding to heater board 911, with 
15 corresponding leads connected to one another by wire bonding, 
for instance. 

Designated at 940 is a ceiling plate provided with par- 
titioning walls defining ink paths and a common ink chamber. 
In this embodiment, the ceiling plate is made of a resin 
20 material and integrally includes an orifice plate portion. 

Designated at 930 is a support member made of a metal, 
for instance, and at 950 is a retainer spring. Heater board 
911 and ceiling plate 940 are engaged with each other in a 
state sandwiched between support member 930 and retainer 

25 
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spring 950, and they are urgedly secured to each other by the 
biasing force of retainer spring 950- Support member 930 may 
include wiring board 921 provided by bonding or the like and 
have a reference of positioning with respect to carriage 11 
for head scanning. Further, it may function as well as heat 
radiating member to radiate heat produced in heater board 911 
by driving and thus cooling the board. 

Designated 960 is a supply tank, which is supplied with 
ink from ink reservior 9b constituting the ink source and 
leads the supplied ink to common ink chamber defined by the 
bonding between heater board 911 and ceiling plate 940. 
Designated at 970 is a filter disposed in supply tank 960 
and near an ink supply port leading to the common ink cham- 
ber, and at 980 a lid member covering the supply tank 960. 

Designated at 900 is an absorbing member for being impreg- 
nated with ink. This member is disposed in ink tank body 
9b. Designated at 1200 is a supply port, through which ink 
is supplied to recording element 9a consisting of elements 
911 to 980. Absorbing member 900 may be impregnated with ink 
by injecting ink from supply port 1200 in a step prior to 
disposing the unit in part 1010 of ink tank body 9b. 

Designated at 1100 is a lid member of the cartridge body, 
and at 140 is an atmosphere communication port provided in 
the lid member for communicating the cartridge interior to 
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1 atmosphere., Designated at 1300 is a repelling member dis- 

posed inside atmosphere communication port 1400 to prevent 
leakage of ink from atmosphere communication port 1400. 

After charging of ink into ink tank 9b through supply port 

5 1200. has been completed, jetting unit 9a consisting of parts 

911 to 980 is disposed in part 1010. The positioning or se- 
curing at this time can be done by engaging projection 1012 
of ink tank body 9b and corresponding hole 931 in support 
memer 930, and by so doing head cartridge 9 shown in Figure 

lo *B is completed. 

Ink is supplied from the cartridge inside through supply 
port 1200, hole 932 formed in support plate 930 and an inlet 
port provided on the back side of supply tank 960 shown in 
Figure 4A into supply tank 960, and thence it flows through 

15 an outlet port, a suitably provided supply ducttine and ink 
inlet 942 of ceiling plate 940 into the common ink chamber. 
In the above ink path, connecting sections are provided with 
packings of, for instance, silicone rubber, butyl rubber and 
so forth to provide sealing and ensuring the ink supply path. 

20 A counting/dismounting operation mechanisn is constituted 

by operating lever 15, hook 13 and other members. It is pro- 
vided on the side of carriage 11, i.e., on the moving direc- 
tion side thereof, and therefore it will never define a great 
dead space with movement of the carriage. 

25 
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Now, the striker for positioning when mounting the head 
cartridge will be described. 

Designated at 601a are striking portions for positioning in 
transversal directions. They are provided at two side positions 
of striker 607. In addition to striking portions 601a fur- 
ther striking portion 601 f which is provided on support plate 
is utilized for positioning in transversal directions. 

Designated at 601b are striking portions for positioning 
in longitudinal or back-and-f orth directions. These portions 
are formed in side lower portions of striker 607. 

Designated at 601c are striking portions for positioning 
in vertical directions. These portions are formed at two 
positions, i.e., on a side lower portion of striker 607 and 
a side lower portion of the support plate. 

Figures 5A and 58 are a top view and a left side view, 
respectively, showing carriage 11 and head cartridge 9 
mounted thereon. 

Referring to these Figures, designated at 906a is an en- 

gagement portion provided on head cartridge 9 such as to be 
able to engage striking portions of carriage 11 when mounting 
the recording head, and at 906b and 906c are engagement por- 
tions similarly corresponding to respective striking por- 
tions 601b and 601c. 

Now, coupling relation of various parts when the recording 
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head is mounted will be described with reference to Figure 
5A. 

Engaging portion 906a of head cartridge 9 is in engagement 
with striking port ion 601a of carrier 6, and at the same time 
pawl 906 of head cartridge 9 receives a Leftward force in the 
Figure due to a biasing force of coiL spring 610 via hook 13 
Locked by it* Head cartridge 9 thus receives a moment about 
the engagement portion noted above. At this time, board 906a 
provided on the head is brought into engagement with striking 
portion 601f, and thus head cartridge 9 is positioned in 
transfersal directions and is heLd at that position. 

At this time, projection 605A of rubber pad 605 is comp- 
ressed and deformed as it engages with board 906d. This de- 
formation produces a force to have a terminal pad of fLexibLe 
substrate 604 and terminal of substrate 906d in forced con- 
tact with each other. At this time, striking portion 601 f 
is in contact with board 906d, and thus projection 605A is 
deformed to a constant extent, thus obtaining the urging 
force noted above stably. 

There is no showing of a compressedly deformed state of 
projection 605A. 

The positioning of head cartridge 9 in bac k-and-f orfck and 
vertical directions is done while the recording head is 
mounted. 
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Figures 6 and 7 are a side view and a top view, respec- 
tively, showing mechanisms around the head cartridge shown in 
Figure 2 and so forth. 

Referring to these Figures, designated at 91 is a roller 
rotatably mounted on a front end portion of carriage 11. 
Roller 91 is provided such that it partly projects forwardly 
from the orifice-formed face of the head cartridge. The rol- 
ler is in engagement with and rolls over paper keep plate 45. 
Designated at 613 is a roller spring provided at the rear end 
of carriage 11. Roller spring 613 consists of roller 
613A, coupling member 613B rotatably supporting roller 613A 
and spring 613C for biasing coupling member 613B in a pre- 
determined roptational direction. Roller 613A engages with 
and rolls over front end plate 105 erected from the front 
end portion of bottom plate 100 to extent 

parallel to the guide shaft noted above. Coupling member 
613B is rotatably supported on predetermined shaft 113 of 
carraige 11. Spring 613C is supported on a predetermined 
shaft of carriage 11 and biases coupling member 213B about 
shaft 113 in the counterclockwise direction. By the above 
construction of roller spring 613, carriage 11 is biased at 
all time toward paper keep date 45. 

Designated at 25 are bearings coupled to guide shaft 23. 
They are each mounted on each side end portion of carriage 
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„ Bearings 25 have bearing portions eccentric -ith respect 
«. case of the apparatus. Two hearts » are counted such 
that th „ a re eccentric in opposite directions. Bearing c 5 

Kinnrm 6 is pivotable about boss 112 
on the side shown m Figure 6 

11 rarriaqe 11 has a slot formed in a 
provided on carriage 11. Carriage 

„• h hpar inq 25 is mounted. Movement of two 
portion, in which bearing so 

pro) ections 25* is restricted in back-and-f or th directions 

„ e., transversa, directions in Figure 6). Thus, with move- 

11 bearing 25 is rocked relative to carriage 
ment of carnage 11 bearing 

* ^ •„„ ?s in the direction of guide shaft 
10 11. Movement of bearing 25 in 

«. as proiection 25B provided on shaft 25 is 

23 is restricted as prujc«-u. 

restricted by part of carriage 11. 

Mgure 8 is an exploded perspective viev shoving an es- 
senstiaL part of the ,ettin, recovering unit consisting of 

shown -in Figure 2. 

Referring to Figure 8, designated at 501 is an ink ab- 
sorber provided inside cap 51, at 503 is a holding member 
Holding cap 51, and at 505 is a cap lever, which is rotatably 
20 mounted for rotation about pin 507 for engaging and disengag- 
ing cap 51 with respect to the orifice-formed face of ,«t 
unit 9a. Designated at 511 is a pin engaged with end 509 of 
cap lever 505 to define a range of rotation of cap lever 505. 
Designated at 513 is a tool having a hole, into which pin 
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1 507 of cap Lever 505. The tool is used for mounting cap 

lever 505 on support 515 provided on pump 53. Designated at 
516 is a retaining member for ensuring the mounted state. 
Designated at 517 is a force-acting section for acting to 

5 cap 51 a force tending to bring cap 51 into contact with the 
orifice-formed face. The force-acting section has inlet 
517A, through which absorbed ink is introduced. Cap lever 
505, pin 507, tool 513 and support 515 are formed with res- 
pective inner ink paths. When pump 53 provides absorbing 

10 force, ink is led through these paths as shown by arrow into 
pump 53. 

Designated at 519 is a shaft projecting from the center of 
end face of pump 53. Pump 53 is rotatable about shaft 519. 
The rotational force is coupled to cap lever 505 via support 

15 515, and as a result cap 51 is retreated. Joint 512 is 

coupled to member 523, on which tube 57 is mounted. Shaft 
519, joint 521 and member 523 are formed with respective ink 
paths, and ink absorbed by pump 53 is led through these paths 
and tube 57 into waste ink tank 55 as shown by arrows in the 

20 Figure. 

Designated at 525 is a piston of pump 53, at 527 is a 
shaft, at 529 is a packing, and at 533 is a pin mounted on 
piston shaft 527 and receiving transmitted force for operat- 
ing piston shaft 527. 

25 
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Oesignated at 535 is a blade Lever with blade 59 mounted 
thereon. The blade lever is rotatably mounted on a shaft 
projecting from end face of pump 53, and as it is rotated, 
blade 59 is projected toward or retreated away from the 
recording head. Designated at 537 is a spring, which pro- 
vides to blade lever 535 a rotational force in a direction 
to cause projection of blade 59. Designated at 539 is a 
spring providing pump 53 a tendency of rotation torward the 
recording head. 

Designated at 541 is a gear train for transmitting the ro- 
tation of motor 61 to cam unit 63. Cam unit 63 includes cam 
547 engaging with engagement member 545 provided on pump 53 
for rotating the member, cam 549 engaging with pin 533 pro- 
vided on piston shaft 527 of pump 53 for operating the pump, 
cam 553 engaging with engagement member 551 provided on blade 
lever 535 for rotating the member, and cam 557 engaging with 
switch 555 for detecting the home position of cam unit 63. 
The operations of these cams will be described later. 
Figure 9 is a sectional view showing cap 51 and other 
components . 

In this embodiment, ink absorbing port 561 in the cap is 
open in a downward direction, and ink path 563 is formed 
such that it leads to ink inlet 517A provided in operating 
portion 51 of cap lever 505. Absorbing port 561 is not com- 
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pletely covered by absorbing member 501. 

With this construction, ink issued in a jetting recovering 
process or the like and flowing downwards due to the gravity 
is absorbed through a lower absorbing port 561, and therefore 
the amount of ink remaining in ink absorbing member 501 is 
extremely reduced. It is thus possible to greatly retard 
deterioration or the like of ink due to solidification there- 
of and hence extend the life of the ink absorbing member and 
cap 51 carrying the ink absorbing member. 

Figures 10 and 11 are respectively a view showing contour 
lines of individual cams of cam unit 63 and a view illustrat- 
ing operating positions of various parts corresponding to 
respective cam positions. Numerical values in Figure 10 
represent rotational angles of the cams. 

Referring to the Figures, shown at (a) are cam position 
and state of various parts when performing recording. In 
this instance, cap 51 and blade 59 are separated from the 
orifice-formed face of the recording head, and pump 53 is at 
its upper dead center. Shown at (b) is home position switch 
55 at its "off" position. This position is referred to as 
home position of cam unit 63. 

This position is set during waiting recording or the like 
At this instance, cap 51 is covering the orifice-formed face 
and blade 59 is retreated. Further, pump 53 is at its upper 
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dead cent er. 

When cam is rotated from position (b), piston 525 is moved 
toward the Lower dead center with cap 51 held put on the 
orifice-formed face, and the negative pressure of the absorb- 
ing system leading to the cap is increased. Eventually, pis- 
ton 525 reaches the ink inlet of the pump, and after a pe- 
riod, during which the ink let is closed (i.e., an "off" pe- 
riod of a valve), the valve turns to be opened (point of 
109.5 degrees) to be fully opened (point of 130.5 degrees). 
Subsequently, piston 525 reaches position (c) near the lower 
dead center. At this position, the cam is held stationary 
for a predetermined period of time to effect sufficient 
absorbing in consideration of the resistance offered to fluid 
in the ink absorbing system, and then the cam is rotated 
again. Piston 525 then reaches the lower dead center, and 
cap 51 turns to be separated from the orifice-formed face. 
This positoin (d) is held for a predetermined period of time. 

When the cam is subsequently further rotated, piston 52 
turns to proceed toward the upper dead center again. During 
this course, the valve turns to be closed (point of 209.5 
degrees) to be fully closed (point 230.5 degrees). Mean- 
while, cap 51 at position (e) is separated from the orifice- 
formed face. In the neighborhood of this position, piston 
525 is driven several times, whereby ink remaining in the ink 
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absorbing system is absorbed toward toward the pump side 
(the absorption being referred to as idling absorption) . 
Spaces on the opposite sides of piston S25 in the pump are 
communicated with each other by a flow path (not shown), 
which is closed when the piston is proceeding from the upper 
dead center to the lower dead center and is open when the 
piston is proceeding from the lower dead center to the upper 
dead center. Further, the space on the right side of^the 
piston is communicating with a flow path provided in pump 
shaft 519. Thus, when piston 525 is proceeding from the 
lower dead center to the upper dead center during idling 
absorption, ink introduced into the space on the left side 
of the piston is transferred to the right side space. When 
the piston is proceeding from the upper dead center to the 
lower dead center, on the other hand, introduction of ink 
from the ink absorbing system into the left side space and 
discharging of ink from the right side space into the waste 
ink tank are effected. 

When the cam is subsequently further rotated forwardly, 
blade 59 is projected to be ready for wiping (position (f)). 
When carriage 11 is moved toward a recording area in this 
state, blade 59 engages with the orifice-formed face of the 
head and wipes ink away from the face. Afterwards, the cam 
is further rotated to cause retreat of blade 55, and it is 
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set at position (a). In this state, carriage 11 is moved 
toward the cap so that the orifice-formed face of the head 
faces cap 51- Then, the cam is moved to position (b) to put 
on the cap and is stopped. 

When bringing about recording from the waiting state, the 
recording may be started after effecting wiping by projecting 
blade 59 with rotation of the cam caused in the positive or 
negative direction from position (b). 

Now, a control system for controlling various parts of the 
document processing system having the above construction, 
will be described with reference to Figure 12. 

Referring to the Figure, designated at 10 is a control 
unit, which can process characters or the like input from key 
board unit 1 and display processed data on display 6 and ope- 
rate printer unit 8 according to recording instructions from 
key board unit 1. Control unit 10 includes MPU 1000 for exe- 
cuting varous control routines, ROM 1001 for storing the con- 
trol routines and data, RAM 1002 used as work area or the 
like in the execution of control, CG 1003 for storing pat- 
terns of characters or the like input from key board unit 1, 
and interface unit 1004 for effecting connection to key 
board unit 1 and like external units. Control unit 10 and 
printer unit 8 are electrically connected to each other via 
signal line 1005. 
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Printer unit 8 includes printer control unit 80 for con- 
trolling head 9 and so forth to alleviate the load on control 
unit 10. Printer control unit 80 has substantially the same 
construction as control unit 10 and includes MPU 800, ROM 
801, RAM 802, timer 803 for measuring time and interface 
unit 804. 

In printer unit 8, head 9, carriage motor 31, feed motor 
35 and recoverying system motor 61 are controlled by. printer 
control unit 80, and they are driven by head driver 9A, ^nd motor 
drivers 31A, 35A and 61A. These motors 31, 35 and 61 have 
DC motor construction, and their rotational direction is con- 
trolled according to the polarity of drive pulse. Further, 
printer control unit 80 can recognize capping position and 
moving position of carriage 11- Further, the control unit 
can recognize setting of recording medium in feed tray A 
on the basis of detection of pa per sensor 69 of transmitting 
or reflecting type consisting of light-emitting and light- 
receiving elements. 

In the above construction, when a document producing pro- 
cess is started and a print start command is provided with 
depression of a print key (not shown) on key board unit 1, 
MPU 1000 of control unit 10 converts an input document con- 
sisting of characters and the like into print data with re- 
ference to CG 1003. MPU 1000 adds control commands to print 
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data thus obtained by conversion and transfers the resultant 
data through interface control unit 1004 and signal line 1005 
to printer control unit 80- MPU 800 of printer control unit 
80 receiving transferred data controls head 9 and so forth 
to effect printing while interpreting the control commands 
added to print data with reference to a command table stored 
in ROM 801, 

Figure 13 shows the control command table noted above 
stored in ROM 80 of printer control unit 80- Referring to 
the Figure, designated at C1 is a print start command inst- 
ructing the start of printing, and at C2 a print end command 
instructing the end of printing. The print end command 
instructs the end of printing of the Last page in case of 
data covering a plurality of pages. Designated at C3 is a 
data transfer command instructing transfer of print data in 
number corresponding to the number instructed by data which 
is transferred next. Designated at C4 is a line feed command 
instructing the end of one line, at C5 is a page start com- 
mand instructing the start (or resumption) of one page, and 
at C6 is a page end command instructing the end of one page- 
Figure 14 is a view showing a format of data transferred 
from control unit 10 and printer control unit 80. In case of 
a document covering a plurality of pages, print start command 
D1 is transferred at first, and then data transfer command 
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D2, transferred data number (N) 03, N data pieces OA and Line 
feed command 05 are transferred in the mentioned order. Up 
to this point, one Line is printed. 

Likewise, one Line data from data transfer command 06 to 
Line feed command 07 are transferred, and thereby one Line is 
printed. After one Line printing is executed repeatedly, 
oage end command 08 eventually appears to complete printing 
of one page. 

Likewise, one page data from page start command 09 to 
page end command 010 are transferred to effect one page 
printing. After one page printing is executed repeatedly, 
print end command 011 appears to bring an end to the printing 
of document covering a plurality of pages. 
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1 Now, a control routine of printer control unit 80 re- 

ceiving data transferred from control unit 10 will be desc- 
ribed with reference to the flow charts of Figures 15 to 18 
and timing charts of Figures 19 to 21. 

5 Figure 15 illustrates a first example of control executed 

by printer control unit 80. This control routine is started 
if a print start data is provided as transferred data. Prior 
to the printing, MPU 800 initializes (N = 0) an internal 
counter counting the number of times of preliminary ejection 

10 in step S1. Then in step S2 the MPU opens cap 51 to be 

ready for printing. This operation is executed with recovery 
system motor 61. driven by MPU 800 through motor driver 61A 
to move cam unit 63 from home position Cb) to recording ope- 
ration position (a) in Figures 10 and 11. In subsequent 

15 step S3, preliminary election is executed by driving head 9, 
and the counter is incremented (+1). The preliminary ejec- 
tion is executed for head 9 is liable to be defectively 
ejectable if long time has been passed since the previous 
printing. In step S4, printing of one line is executed 
20 according to transferred print data. 

In subsequent step S6 a check as to whether printing of 
one page is ended is executed through a check as to whether 
the pertaining command is a page end command. If printing 
of one page has not bee n ended, a check is done in step S7 

25 
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as to whether t seconds has passed since the Drevious preli- 
minary ejection. If t seconds has not been passed, the 
routine goes back to step S4. If t seconds has been passed, 
step S8 is executed to effect preliminary ejection with 
carriage 11 moved to the position of preliminary ejection 
by driving carriage motor 31 and also increment the counter. 
When recording is done with the ink jet recording head, 
there are some discharging orifices which are not o> less 
frequently used according to the print pattern. Therefore, 
it is liable that ink present in the discharging orifices 
which are not or less frequently used becomes defectively 
ejectable and unsuited for ejection due to viscosity increase 
caused by evaporatoin of its solvent. To avoid this defec- 
tively ejectable state, preliminary ejection is done perio- 
dically (for every t seconds) during printing. 

Insubsequent step S9 a check is done as to whether count 
value N of the counter is exceeding predetermined number n1 
of times- If the number is exceeded, the routines goes back 
to steo S4- If the count N is exceeding n1, step S10 is 
executed to effect dry absorotion and initialize the counter 
(N = 0), and the routine goes back to steD S4. This opera- 
tion of dry absorption is effected by driving recovery system 
motor 61 such as to move cam unit 63 from recording position 
(a) to dry absorption oosition (a) in Figures 10 and 11- 
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l If it is found in step S6 that printing of one page is ended, 

cap 51 is closed in step S16, thus printing an end to the 
printing. This ODeration is effected by driving recovery 
system motor 61 such as to move cam unit 63 from recording 
5 position (a) to home position (b). When the produced docu- 

ment covers a plurality of pages, the above control is re- 
peatedly executed from steo SZ. 

Now, the above operation of the first examole of control 
will be described with reference to (a) and (b) in Figures 
10 19 to 21 a In these Figures, shown in (a) is the number of 

times of preliminary ejection executed for each page. In the 
cases of Figures 19 to 21, the number of times of preliminary 
ejection for each cage is 20, 14 and 6, respectively- Nu- 
merical figures shown in (b) to (e) are numbers of times of 
15 preliminary ejection after previous dry absorption at the 
time of dry absorption. 

Shown in (b) is the timing of dry absorption in the 
first control example. In this instance, 

dry absorption is executed for every 16 times of oreliminary 
20 ejection. Here, it is assumed that the ink receiving capa- 
city of cap 51 having absorbing member 501 as noted above 
is such as to be above to ink ejected in 20 times of preli- 
minary ejection, and predetermined number n1 is set to 15 
by taking redundancy for several times into considerations. 

25 
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10 



15 



20 



- th1 , first control example ink received in 
As shown, m this Tirsx 

u qm as a result of preliminary ejection 
ink absorbing member 501 as a res 

u of times of preliminary 
■«-h increase of the number of times 
increases with increase 

p.pruted when the number 
section, but with dry absorption execute 

3 • n p^ceeds predetermined number 

of times of preliminary e 3 ection exceeds 

. _ ; n i received in in* 

„1 after the previous dry 

. p SQ1 , a absorbed to the pumo side. Thus, 
absorbing member 501 is ao 

tunlty of dry absorption during printing is reduced 
opportunity o« ^ / . 

* ^ m ** s of preliminary ejection 
by controlling the number of times 

u m set according to the ink recei- 
„ith predetermined number n1 set 

u r. «;m It is thus pos- 
raDacity of ink absorbing member 501. 
ving capacixy <j f 

sibLe to reduce delay .f Printing time due to execution 

dry absorption during printing. 

• ~h in ink absorbing member iUi 
in addition, ink received in 

•a* without flooding, and thus it 
is absorbed to the pump side without 

P ..., bl . to •< abS ° rb,n9 CaB8 " of 

city or .f —bin, f.r« - » °" 

ink in the ink absorbing member. 

f1gure 14 s ,o» S . -cond example °< — 

. B ; nte nded to improve dry 

control unit 80. This example is inten 

- , t the end of printing of the last plage m the 
absorption at the ena o 

dina f1rst control example. In the Figure, parts 
preceding tirsx ^ a ■ c 

. , , Kv Mke reference numerals, 

those in Figure 15 are designated by like 

and their descriptin is not given. 
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Referring to the Figure, a check is done in step S5 as to 
whether printing of the last page is ended through a check as 
to whether control command is a orint end command- If the 
command is not a print end command, the routine goes to step 
S6„ If the printing of the Last page is ended, dry absorp- 
tion is executed in step S1S irrespective of the number of 
times of preliminary ejection, and the counter is initia- 
lized. In subsequent step S16, cap 51 is closed to~pring an 

end to the printing. 

If it is found in step S6 that printing of one oage is 
ended, a check is done in steD S14 as to whether setting of 
a sheet is detected by paper sensor 69. If the setting is 
detected, the routine goes back to steo S2 to start printing 
of the next page. 

Referring to Cc) in Figures 19 to 21 showing the timing 
of dry absorption in the second control example, at the end 
of printing of the 5-th (i.e., last) page, number N of 
times of preliminary ejection after the previous dry absorp- 
tion is 4, 6 and 14, respectively. It is shown that dry 
absorption is done even if oredetermi ned number n1 of 15 is 
not exceeded. 

Thus, in this second control example, in addition to the 
first control example, dry absorption is always executed at 
the end of printing of the last oage, and therefore there is 
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no possibility of ending printing while leaving ink remaining 
in the cap as a result of preliminary ejection. It is thus 
Dossible to prevent reduction of deterioration of the ink 
receiving capacity or reduction of absorbing force that might 
otherwise result from solidification of ink in the ink ab- 
sorbing member. 

Figure 17 shows a third example of control in printer 
control unit 80. This example is intended to improve reduc- 
tion of the number of times of dry absorption during printing 
in the previous first control example. More specifically, 
dry absorption is executed if the number of times of preli- 
minary ejection is exceeding predetermined number nZ (n2 ^ 
n1) after the Drevious dry absorption at the end of printing 
of one page, thus increasing the number of times of dry 
absorption at the end of printing of each page and reducing 
the number of dry absorption during printing. In the Figure, 
parts Like those in Figurer 15 are designated by Like re- 
ference symbols, and their description is not given. 

Referring to the Figure, if it is judged in steo S6 that 
printing of one page has been ended, a check is done in 
step S11 as to whether count N of the counter is exceeding 
predetermined number n2 (n2 < n1 ) . If n2 is not exceeded, 
dry absorption and counter i ni t i a L i zat i on are executed in 
step S1?, and in step S13 cap 51 is closed to bring an end 
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1 to the printing. 

If n2 is not exceed, dry absorption is not executed, and 
the routine goes to steo S13 to close cao 5 1 , thus bringing 
an end to the printing. If the produced document covers a 

5 plurality of pages, the above control is repeatedly executed 

f r om steo S 2 . 

Shown in (d) in Figures 19 to 21 is the timing of dry 
absorption in the third control example. Here, predetermined 
number n2 is set to 7, which is about one half of n1. In the 

10 case of (d), the number of dry absorption at the end of 

oage printing is increased compared to the case of the first 
control example shown in (a). In case of (d) in Figures 20 
and 21, no dry absorption is executed during printing. 
Particularly, in Figure 20 dry absoprtion, which is executed 

15 4 times during printing in the first control example (a), 

is not executed at all in the third control example <c). 

As shown above, in the third control example number n2 
of times of preliminary discharge after previous dry absorp- 
tion at the end of page printing is set to be less than num- 

20 ber n1 of times of preliminary ejection after previous 

dry absorption at the end of printing of each page. Thus, 
the number of times of dry absorotion executed during 
printing is reduced, and opportunity of executing dry ab- 
sorption at tne end of printing of each oage is increased. 

25 
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Thus, the number of times of dry absorption executed 
during orinting is reduced to permit reduction of printing 
time necessary for one page- 
While the number of times of dry absorption at the end 
of orinting of one page is increased by reducing number nZ, 
is the number is set to be too small/ dry absorption 
always takes place at the end of page printing. On the 
other hand, if the number is set to be excessively barge, 
dry absorption takes place during printing of the next page. 
Accordingly, number n2 is desirably about one half of number 
n1. 

Further, it is possible to further reduce delay of print- 
ing time due to dry absorption by carrying out dry absorp- 
tion concurrently with pager discharge which is done at the 

end of oage printing. 

Figure 18 shows a fourth example of control of printer 
control unit 80. In this example, features of the second 
and third control examples are added to the first control 
example. More specifically, the added features are steps 
S5, S14 and S15 in Figure 16 showing the second control 
example and steps S11 through S13 in Figure 17 showing the 

third control example. 

As shown in Ce> in Figures 19 to 21 showing the timing of 
dry absorption in the fourth control example, the number of 
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times of dry absorption during printing is reduced compared 
to the cases of first and second control examples shown in 
(b) and (c), and dry absorption at the end of printing of 
the 5-th (i.e., last) page, which is not executed in the 
first and third control examples shown in (b) and Cd). 

As shown above, in the fourth control example dry absorp- 
tion is executed when the number of times of preliminary 
ejection executed after the previous dry absorption during 
printing is n1 at the end of one cage printing and when the 
number of times of preliminary ejection executed after the 
previous dry absorption is exceeding n2 (n2 n1) at the end 
of printing of that page. Further, dry absorption is 
always executed at the end of printing of the last page. 

Thus, while ink received in ink absorbing member 501 as 
a result of preliminary ejection is increased with increasing 
number of times of preliminary ejection, during printing 
dry absorption is executed before ink leaks out of cap 51. 
Further, the number of times of dry absorption executed at 
the end of each page printing is increased, while the number 
of times of dry absorption executed during printing is re- 
duced. Thus, it is possible to reduce time for one page 
printing. Further, at the end of printing of the last page 
dry absorption is always done. Thus, there is no possibility 
of ending printing while leaving remaining ink in cap 51 
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L produced as a result of preliminary ejection, and it is 

possible to prevent deterioration of ink absorbing capacity 
or reduction of ink absorbing force which might otherwise be 
caused by solidification of ink in ink absorbing member 501. 
5 In the above first embodiment of ink jet recording appa- 

ratus, while ink received in the cap as a result of preli- 
minary ejection is increased with increasing number of times 
of preliminary ejection, when the number of times of preli- 
minary ejection exceeds a predetermined number after the 
10 previous dry absorption, dry absorption is executed to absorb 
ink received in the cap- That is, the number of times of 
preliminary ejection executed can be controlled by setting 
the predetermined number noted above according to the ink 
receiving capacity of the cap, and thus it is possible to 
15 eliminate unnecessary dry absorption and thus reduce the 
number of times of dry absorotion. 

Now, a second embodiment of the invention will be desc- 
ribed. The cosntruction of mechanism and control system of 
this embodiment are the same as those shown in Figures 1 to 
20 12, and their description is not given- Now, a control 
routine of the second embodiment will be described with 
reference to the flow charts shown in Figures 22 to 24 and 
timing chart shown in Figure 25. 

Figure 22 shows a first example of control by printer 

25 
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control unit 80 in the second embodiment. When a print start 
command is found as transferred data, this control routine 
is started. Prior to printing, MPU 800 opens cap 51 in step 
S102 to be ready for printing. This operation is executed 
by driving recovery system motor 61 through motor driver 
61A such that cam 63 is moved from home position (b) to re- 
cording position (a) shown in Figures 10 and 11. In sub- 
sequent step S103 prelinary ejection is executed by-driving 
head 9. This is done so for head 9 is liable to be defecti- 
vely dischargeable if long time has passed since the pre- 
vious orinting. In subsequent step S104, printing for one 
page is executed according to transferred print data. 

In subsequent step S106 a check as to whether printing of 
one page has ended is executed through a check as to whether 
15 command is a page end command. If orinting of one page has 
not been ended, a check is done in steo S107 using timer 803 
as to whether t seconds has passed since the previous pre- 
liminary ejection. If t seconds as not been passed, the rou- 
tine goes back to steo S104. If t seconds has passed, step 
S108 is executed to move carriage 11 to the preliminary 
ejection position by driving carriage 31. The routine S104 
then goes back to step S104. When oerforming recording with 
the ink jet recording head, there arise ink discharging 
orifices which are not or less frequently used according to 
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print pattern. For this reason, it is Liable that ink pre- 
sent in discharging orifices which are not or Less frequently 
used becomes defectively ejectable and unsuited for ejection 
due to viscosity increased caused by evaporation of its 
solvent. To avoid this defectively ejectable state, preli- 
minary ejection is done periodically (i.e., for every t 

seconds) during printing. 

If it is found in step S106 that printing of one-page has 
ended, dry absorption is executed in step S112, and in step 
S113 cap 51 is closed to bring an end to printing. This ope- 
ration is executed by performing dry absorption with reco- 
very systemmotor 61 driven such that cam unit 63 is moved 
from recording position (a) to home position (b) 
in Figures 10 and 11 and then closing cap 51 by driving 
15 recovery system motor 61 to bring it to home position Cb). 

When the produced document covers a plurality of pages, the 
above control is repeatedly executed. 

Now, the operation of first control example of the second 
embodiment will be described with reference to (a) to (e) in 
Figure 25. Shown in (a) in the Figure is a timing of open- 
ing or closing cap 51. This timing occurs at the start 
and end of page printing and also when no data has been 
transferred from control unit 10 for a predetermined period 
of time. Shown in Cb> is a timing of reliminary ejection. 
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This timing occurs when opening cap 51 and also when t se- 
conds has passed since the previous oreliminary ejection. 
Shown in (c) is a timing of data transfer from control unit 
10. Interruption of data transfer occurs because control 
unit 10 requires time for conversion to print data. 

Shown in (a) is a timing of dry absorption as in the 
conventional case and executed in an interlocked relation to 
the capping. Thus, for the 1-st and 2-nd pages, for which 
capoing is effected during orinting, dry absorption is exe- 
cuted by a corresponding number of times, thus correspond- 
ingly delaying printing time. 

in the first control example, on the other hand, dry ab- 
sorption is not interlocked to the capping but takes place 
at the end of oage printing as is seen from (e). In this 
case, therefore, dry absorption does not take olace if cap- 
ping is executed during printing. 

As shown, with the first control example ink received in 
ink absorbing member 501 of cap 51 is absorbed to -the pump 
side at the end of printing of each oage, thus preventing 
deterioration of ink absorbing capacity and reduction of ink 
absorbing force that might otherwise result from solidifition 
of ink in ink absorking member 501. 

Further, since dry absorption is not executed during 
orinting, the printing time can be reduced. 



25 



BNSDOCID: <GB 22721 8SAI > 



45 



i 



10 



15 



20 



If dry absorption is carried out concurrently with paper 
discharging which is done at the end of page printing, the 
delay of printing time due to dry absorption can be further 
reduced. 

Figure 23 shows a second example of control of printer 
control unit 80. This example is intended to further re- 
duce the number of times of dry absorption compared to the 
first control example. More specifically, dry absorption is 
executed if the number of times of oreliminary ejection is 
exceeding predetermined number K after the previous dry 
absorption at the end of printing of one page. This means 
carrying out dry absorption in the case of lack of sufficient 
redundancy of ink receiving capacity of cap 51 at the end of 
printing of one page for the ink receiving capacity is such as to 
be able to receive ink ejected in a plurality of times of 

preliminary ejection. 

Referring to the Figure, when. a print start command is 
provided, MPU 800 initializes internal counter (N=D) counting the 
number of times of preliminary ejection in step S101. Then, 
it opens cap 51 in step S102 and executes preliminary ejec- 
tion and incrementation (+1) of the counter in step S103. 
Subsequently, it executes printing of one line in step S104. 

Subsequently, a check is done in step S106 as to whether 
printing of one page has been ended. If the printing has 
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1 not be ended, a shcek is done in step S107 as to whether 

t seconds has passed since the previous preliminary ejection. 
If t seconds has not been passed, the routine goes back to 
step S104- If t seconds has been passed, preliminary e]ec- 
5 tion is effected and the counter is incremented in step S103, 
and then the routine goes to steo S104. 

If printing of one page has been ended, a check is done in 
step S1 1 1 as to whether count N of the counter is exceeding 
predetermined number K- If K is exceeded, dry absorption is 
10 executed and the counter is initialized in step S112. In 

subsequent step S113 cap 51 is closed to bring an end to the 
orinting. If K is not exceeded, dry absorption is not exe- 
cuted, but the routine goes to step S113 to close cao 51 so 
as to pring an end to the printing. When the produced docu- 
15 ment covers a plurality of pages, the above control is re- 
peatedly executed from step S10?.„ 

Now, the operation of the second control example in the 
second embodient will be described with reference to (B), (c) 
and (F) in Figure 25. In this instance, the ink receiving 
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capacity of cap 51 having ink absorbing member 501 corres- 
oonds to ?0times of preliminary ejection, and accordingly 
number K is set to 7. 

Referring to the Figure, at the end of orinting of one 
page, at which time number N in (b) is 5, dry absorption is 
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not executed. At the end of page printing of the second 
page, at which time N, i.e., the number of times of preli- 
minary election, is 10, dry absorption is executed ((f) in 
the Figure). Likewise, at the end of printing of the third 
page (i.e., last oage), at which time number N is 5, dry ab- 
sorption is not executed. 

As has been shown, in the second control example it is 
possible to produce the number of times of dry absorption 
executed at the end of one Dage printing in addition to ob- 
taining the same effects as in the first control example, and 
this means that the delay of printing time due to dry ab- 
sorotion can be further reduced. 

By increasing number K the number of times of dry absorp- 
tion executed at the end of one page printing is corres- 
pondingly reduced. However, if N is set to an excessively 

large number, the amount of ink ejected in preliminary ele- 
ction during printing of the next page is liable to exceed 
the ink receiving capacity of the cap, resulting in leakage 
of ink from the daD. For this reason, number K is desirably 

less than one half, more preferably about one third, of the 

ink receiving capacity. 

Figure 24 shows a third control example of printer contort 

unit 80. This example seeks to improve dry absorption at 

the end of printing of the last page in the second control 



22721 85A l_> 



48 



example. Parts like those in Figure 21 are designated by 
Like reference symbols, and their descriDtion is not given. 

Referring to the Figure, a check is done in step S105 as 
to whether printing of the last Dage has been ended through 
a check as to whether the pertaining control command is a 
orint end command. If the printing is not of the last page, 
the routine goes to steo S106. If orinting of the last page 
has been ended, dry absorption is executed in steo.S115 ir- 
respective of the number of times of preliminary ejection, 
the counter being initialized at this time. In subsequent 
step S116 cap 51 is closed to bring an end to the printing. 
If the routine goes back to step S106 and it is found in 
this step that printing of one page has been ended, upon 
detection of setting of sheet by paoer sensor 69 in step S114 
the routine goes back to step S102 to start printing of the 
next page. 

Referring to Cg) in Figure 25 illustrating the operation 
of the third control example, the end of page printing of the 
3-rd <i.e., last) page number N, i.e., number of times of 
preliminary ejection, is 5, and therefore at this time dry 
absorption is executed even if predetermined number K 
of 7 is not exceeded. 

Thus, with the third control example, in addition to the 
effects of the second control example dry absorption is al- 
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L ways executed at the end of printing of the last page, and 

this means that there is no possibility of ending the print- 
ing while ink remaining in the cap as a result of preliminary 
ejection is lever over. It is thus possible to prevent de- 

5 terioration of ink absorbing capacity or reduction of ink 
absorbing power that might otherwise result from solidifi- 
cation of ink. 

As an alternate constitution of the above embodiment, it 
is possible to arrange that control unit 10 directly controls 
10 printer unit 8 instead of the arrangement, in which control 
unit 10 transfers print data to printer control unit 80 

• ■•'■V. 

which in turn controls head 9 and so forth for printing. 

Further, the timings of execution of preliminary ejection 
are not limited to the instant of opening the cap and the 
15 instant after lapse of t seconds since the previous preli- 
minary ejection as noted above. 

With the second embodiment of the ink jet recording ap- 
paratus, ink received in the cap as a result of preliminary 
ejection is absorbed in dry absorption executed at the end 
20 of printing of each page, and thus it is possible to reduce 
the number of times of preliminary ejection during printing. 

Further, ink received in the cap as a result of prelimi- 
nary ejection is absorbed in dry absorption in case when the 
number of times of preliminary ejection is exceeding the 

25 



BNSDOCID; <GB 



22721 85A__I_> 



50 



predetermined number after the oreviously executed dry ab- 
sorotion at the end of printing of one page- This means 
that dry absorption is not executed unless the number of 
times of preliminary ejection is reaching the predetermined 
numberafter the previous dry absorotion at the end of one 
page printing. It is thus possible to reduce not only the 
number of times of dry absorption executed during printing 
but alsothe number of times of dry absroption as a 'whole. 

Now, a third embodiment of the invention will be desc- 
ribed. The mechanism construction of this embodiment is 
like that shown in Figures 1 to 11 , and its description is 
not given. Figure 26 shows control system of this embodi- 
ment. The system will be described in conjunction with only 
parts different from that in the first embodiment shown in 
Figure 12. 

Referring to Figure 26, printer unit 8 includes printer 
control unit 80 for controlling head 9 and so forth to alle- 
viate burden on control unit 10- Printer control unit 80 
has substantially the same construction as control unit 10 
and includes MPU 800, ROM 801, RAM 802, TW, TO and T timers 
803 to 805 for measuring time and interface unit 806* 

Figure 27 shows a table of control commands noted above, 
which are stored in ROM 801 of printer control unit 80. De- 
signated at C1 is a print start command indicative of the 
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„.rt of prints,, and at C2 1. a print and co.pand I-I — 
„„ of tne end of printing »Hen data coverin, a pturatit, 
of ..... 1. -..I. -1th. this to.nand indicates «h. and of 
printing of the last P a 9 e. >es, 9 nated at C3 is a data trans- 
f „ co«nand indicative of the transfer of print data corres- 
pond , n9 in nu»Par to the nu.her indicated c, transferred 
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r . f rancfprred from control 

Figure 28 shows a format of data transferred 

• .I- »n In this format, print 
unit 10 to printer control unit SO. 

>t . rt co.pand 01 is transferred firsts and then data trans- 
fer coppand «, transferred data nupbe, (N) .3. « pieces of 

j r,c transferred in the men- 

data D4 and print end command D5 are transferr 

tioned order. 

NoH/ a control routine of Pinter control unit 80 having 
received data transferred from control unit 10 shown in Fi- 
gure 26 for executing preliminary ejection and open- 

* , he cao will be described with reference to 
ing/closing of the cap will 

.hart shown respectively in Figures 
the flow chart and timing chart shown resp 

29 and 30. 

The control routine shown in Figure 29 is started when a 
predetermined initializing operation subsequent to the 
ensure of the power source of printer unit 8 is ended. 

Firstly, NPU 800 executes a check in step S201 as to 
whether command data transferred from control unit 10 is 
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1 received. If no command data is received, whether cap 51 
is open or closed is checked in steo S202. This check can 
be readily effected for MPU 800 itself is controlling the 
opening/closing of cap 51. If cap 51 is closed, the routine 
5 goes back to. step S201. If cap 51 is ooen, a check is done 
in step S203 as to whether data wait time (hereinafter re- 
ferred to as TW timer) 803 has been started. The TW timer is 
one, which counts time when there is no data transferred 
from control unit 10. It is used for obtaining a timing of 
10 closing cap 51. If TW timer 803 has not been started, it is 
started in step S204, and then the routine goes to step S205. 
IN step S205, a check is done as to whether a oredete rmi ned 
time of 6 seconds has been counted by TW timer 803. 

The predetermined time of seconds will now be described. 
15 if cap 51 of the recording head is held open, it will lead to 
a trouble in ink drop ejection. Accordingly, cap 51 may be 
closed if there is a pause in data, transfer from control unit 
10. However, if cap 51 is closed as soon as data transfer 
ceases, excess time is required in printing for opening or 
20 closing cap %1 . For this reason, there is provided a time 

of ^seconds which poses no problem in ink droo ejection, and 
cap 51 is closed if no data appears for more than cK seconds. 

If step S205 provides NO, the routine gooes back to step 
S201. On the other hand, if it is determined that £k seconds 
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has passed, cap 51 is closed in step S206, and in step S207 
TW timer 803 which no Longer needs to count time because 
cap 51 is closed is initialized, thus stopping the operation. 

The operation of closing cap 51 is executed by driving 
revocery system motor 61 such that the position of cam unit 
63 is changed from recording position (a) to home position 
(b). The ooeration of opening cap 51, which will be desc- 
ribed later, is executed by driving recovery systenT motor 61 
such that the position of cam unit 63 is changed from home 
position (b) to recording position (a). 

in subsequent step S208, cap-"on" timer (hereinafter 
referred to as TO timer) 804 is tentatively stopped. TO 
timer 804 is one, which counts the time interval of the open 
state of cap 51 after the previous preliminary ejection. It 
15 is used for opening a timing of preliminary ejection. In 
step S209, cal close timer (hereinafter referred to as TC 
timer) 805 is started, and the routine goes back to step 
S207. TC timer 805 is one, which counts the time interval 
of the closed state of cap 51. It is used for a check as to 
whether preliminary discharge is to be done when cap 51 
is opened. 

If it is found in step S201 that transferred data has 
been received, TW timer 803 is cleared (i.e., initialized) 
in step S120. In subsequent step S211, a check is done as to 



20 



25 



2272 18SA I > 



54 



1 whether cap 51 is open. If cap 51 is closed, a check is done 
in step S212 as to whether predetermined time of V seconds 
has been counted by TC timer 805. If NO is oroduced, the 
cap is opened in step S218, and in steo S219 TC timer 805 is 

5 initialized and stopped. TO timer 804 is then started, and 
the routine then goes to step S225. 

If it is found in step S212 that predetermined time of 
seconds has been passed, cap 51 is opened in step S2~13, and 
in sep S214 TC timer 805 is initialized and stopped. Then 

10 in step S215 TP timer 804 is initialized, and in step S216 
preliminary ejection is executed- Then in step S217 TO 
timer 804 is started, and the routine goes back to step S225. 

If it is found in step S211 that cap 51 is open, a check 
is done in step as to whether predetermined time of y9 seconds 

15 has been counted by TO timer 804. If this time of ^ seconds 

has not been passed, the routine goes to step S225. If the 

* 

time has been passed, TO timer 804 is initialized in step 
S222, then the preliminary ejection is executed in step S223. 
TO timer 804 is then started in step S224, and then the rou- 
20 tine goes to step S225. In steo S225, a process pertaining 
to data received in step S201 (i.e., an operation concerning 
printing because the apparatus is a printer) is performed. 
The routine then goes back to steo S201 to receive new trans- 
ferred data. 
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1 in the tiding chart of Figure 30 illustrating the opera- 

tion of the above control routine, shown in (a) is a timing 
of data transfer from control iunit 10. Pause is produced in 

x - thpre is a case of requiring time for 

the data transfer for there is a 

4- ^o + a in control unit 10. Shown in (b) 
5 conversion into print data in conxrou 

tu TO and TC timers 803 to 
to (d) are time measurements by TW, iu anu 

80S, respectively. Predetermined times rf, f and ^noted 
above are set to 5, 30 and 6 seconds, respectively. Shown in 
Ce) is a timing of opening/closing of cap 51, and in Cf) is 

10 a timing of oreliminary ejection. 

j j-*- received at time t0, cap 51 is 

When transferred data is receiveu 

„ n1 om S?11. S212 and S21 8, and TO 
opened through steps S201, sziu, v.u, 

timer 804 is started in step S220. Subsequently, steps S201, 
S210, S211, S221 and S225 are repeatedly executed. However, 
15 if 30 seconds (i.e., f seconds) has been counted by TO timer 
804 at instant t1, steps S222 through S224 are executed to 
effect preliminary ejection and clear and start TO timer 
804. 

When transferred data vanishes at instant t2, steps S201, 
20 S202, S203 and S204 are executed to start TW timer 803. When 
5 seconds (i.e., V seconds) is counted by TW timer 803 at 
instant t3, step S206 is executed to close cap 51. Further, 
steps S207 through S209 are executed to clear and stop TW 
timer 803, stop TO timer 804 at an intermediate instant cor- 
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responding to 20 seconds and start TC timer 805. 

When transferred data appears at instant t, steps S201, 
S210, S211 and S212 are executed. Since at this time TC 
timer 85 is counting time Less than T<i.e., 30) seconds, 
subsequent steps S218 through S220 are executed. Thus, cap 
51 is ooened, TC timer 805 is cleared and stopped, and TO 
timer 804 is started from an intermediate instant correspond- 
ing to 20 seconds during measurement. 

and this state is continued for 5 (i. e., fl( ) seconds/ 

When transferred data appears at instant t^V steps ixiri, 

..S210, S211 and S212 are executed. Since at this time the 
count of timer 805 is Less than Y" ( i . e . , 30), steps S218 
through S220 are executed. Thus, cao 51 is opened, and TC 
timer 805 is cleared and started, and TO timer 804 is started 
from an instant when 20 seconds are passed in mesurement. 
Thus, at instant t5 after 10 seconds since the opening of 
caD 51 steps S221, S222, S223 and S224 are executed to effect 
preliminary ejection. 

Transferred data vanishes at instant t6, and when this 
state is continued for 5 (i.e., ^ ) seconds, cap 51 is 
closed at instant t7. It is now assumed that no transferred 
data appears for long time until instant t8 when 80 seconds 
is counted by TC timer 805. In this case, steps S201, S210, 
S211 and S212 are executed. However, since the count of 
TC timer 805 is greater than Y Ci.e., 60) seconds, steps 
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S213 to $217 are executed. Thus, cap 51 is opened, and TC 
timer 805 is cleared and stopped. Further, after TO timer 
has been cleared and stopped, preliminary ejection is exe- 
cuted, and TO timer 804 is started. As shown, when the 
closed period of cap 51 exceeds 60 (i.e., Y") seconds, preli 
minary ejection is executed when opening cap 51, and this 
it is possible to prevent defection ejection. 

When TO timer 804 has counted 30 seconds at instant t9, 
steps S201, S210, S211 NS S221 through 225 are executed, and 
preliminary ejection thus is effected. 

As has been shown, in this embodiment during the closed 
period of cap 51 TO timer 804 is stopped in step S208, and 
it is started in step S220 when cap 51 is opened. Thus, the 
number of times of preliminary ejection can be reduced with- 
out possibility of occurrence of defectively ejectable state 
of the recording head, and thus delay of recording time due 
to preliminary ejection can be reduced. 

Further, the closed period of cap 51 is measured with 
TC timer 805 (step S9), and if the measured time exceeds 
predetermined period o f time, preliminary ejection is 
executed in step S218 when opening cap 51. Thus, it is 
possible to prevent occurrence of defectively ejectable stat 
of the recording head even if the cap- M on" period of the 
recording head is prolonged during recording. 
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1 In the above embodiment control unit 10 transferred re- 

cording data to control unit 80 of printer unit 8, and 
printer control unit 80 in turn controlled head 9 and so 
forth for recording. However, it is possible to let control 
5 unit 10 control printer 8 directly. 

Further, with the third embodiment of ink )et recording 
apparatus the closed period of cap 51 is controlled such that 
the predetermined Deriod noted above is not included. 
Therefore, the number of times of preliminary ejection can 
10 be reduced without possibility of occurrence of defectively 
ejectabte state of the recording head. 

Further, when the cap-"on" period exceeds the predeter- 
mined period , at the time of opening the cap preliminary 
e] ecton means is driven to effect preliminary ejection while 
15 initializing the predetermined Deriod . Therefore, the 

possibility of occurrence of defectively ejectable state of 
the recording head can be prevented even if the cap-"on H 
period of the recording head is prolonged durnig recording. 
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CLAIMS 

1 . A recording apparatus for performing recording with 
an ink jet recording head capable of ejecting ink onto 
a recording medium for at least one page comprising: 

a cap formed such as to be opened and closed with 
respect to an orifice-formed face of said recording head 
and thus be able to cover said orifice-formed face; 

cap drive means for opening said cap at the start 
of driving said recording head and closing said cap when 
a non -driving period of said recording head exceeds a 
predetermined period a of time; 

preliminary ejection means for causing ejection of 
ink from discharging orifices by driving said recording 
head for removing causes of defective ink ejection; 
!5 preliminary ejection drive means for driving said 

preliminary ejection means when a predetermined period 
£ of time is exceeded after ejection executed previously 
by said preliminary ejection means; and 

preliminary ejection drive control means for 
controlling the time interval of closure of said cap 
driven by said cap drive means such that said 
predetermined period 0 of time is not included. 



20 



2. A recording apparatus for performing recording with 
25 an ink jet recording head capable of ejecting ink onto 
a recording medium for at least one page comprising: 

a cap formed such as to be opened and closed with 
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respect to an orifice-formed face of said recording head 
and thus be able to cover said orifice-formed face; 

a cap drive means for opening said cap at the start 
of driving said recording head and closing said cap when 
a non-driving period of said recording head exceeds a 
predetermined period a of time; 

preliminary ejection means for causing ejection of 
ink from discharging orifices by driving said recording 
head for removing causes of defective ink ejection; 

first preliminary ejection drive means for driving 
said preliminary ejection means when a predetermined 
period £ of time is exceeded after ejection exceeded 
previously by said preliminary ejection means; and 

second preliminary ejection drive means functioning, 
when the closed period of said cap driven by said cap 
drive means exceeds a predetermined period of time r to 
drive said preliminary ejection means and initializes 
said predetermined period 0 of said first preliminary 
ejection drive means at the time of opening of said cap 
by said cap drive means. 

3* The recording apparatus according to Claim 1 or 2, 
wherein said cap drive means includes a timer for 
measuring the non-drive period of said recording head. 

4. The recording apparatus according to Claim 1, 
wherein said preliminary discharge drive means includes 
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a timer for measuring the non-drive period of said 
preliminary ejection means. 

5. The recording apparatus according to Claim 2 or 4, 
5 wherein said preliminary ejection drive control means 

holds said timer stopped for the closed period of said 
cap. 

6. The recording apparatus according to Claim 1 or 2, 
10 wherein said cap includes an ink absorbing member. 

7. The recording apparatus according to Claim 2, which 
further comprises : 

preliminary ejection drive control means for 
15 controlling the closed period of said cap driven by said 
cap drive means such that said predetermined period 0 is 
not included . 

8 . The recording apparatus according to Claim 2 , 
20 wherein said first preliminary ejection drive means 

includes a timer for measuring the non-drive period of 
said preliminary ejection means. 

9. The recording apparatus according to Claim 2, 
25 wherein said second preliminary ejection drive means 

includes a timer for measuring the closed period of said 
cap. 
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10. Recording apparatus substantially as hereinbefore 
described with reference to and as shown in the 
accompanying drawings . 
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